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and  in  difforent  areao  a phanosicnoii  he: 


:in  tianj  oooasio 


thr  t have  sharp  ther'rtial  boundaries.  Observations  of  th 


phcncrusnon  have 


iuthern  Ce.lifornia  and  Fjorida  by  the  writer 


cormucicat 


•rori^  that  undorw&ter  photographj  c ’rork  had  to  be 


railar  visual  affec 


aiao  a dj-Stortion  of  the  sr.Bpo  of  ob,)Oci,s  viewed  in  tie  vicinity  of  the 


not  boon  cbsoi  vsd  anian  thormal  gradients  are  loss  tha; 


stextco  cf  f)  foot  of  water  depth.  It,  tl.orafore,  npi>e&rs  that 


be  sharp  for  the  phanoKsnon  to  te.ke  place.  In  many 


the  thoraonlinj  rtuS' 


lias  boon  observed  there  la; 


also  beer,  a current 


inatanca 


shear  csscoiated  with  the  thcrcioclina.  That  is,  there  is  a cliange  in  current 


d because  it  is  believed  that  t)\e  exLatenoe 


of  thl.s  phencmcnon  m.iy  be/uonsidcrablo  importanco  ir  ths  transmission 


ho  tiiermoolino . Distribution  :s  intended  to 


acoueitic  energy  through 
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velooitj-  which  place  f.t  'the  bo’i’.'cVvi-y  be'ci’eoa  the  s&tdr  roe-ss  above  and  | 

bolctt  Iho  Ihoi'ir.oalinSo  This;  ahe/^r  at  xhi  t}'.er!cooIi’'ie  hAS  oesn  moRsured  by  j 
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ujf’.’cing  vortical  dyo  duroaks  in  tha  waisr  column  and  obsarving  tiieir  distortion 
with  tico  (Dill  a;.d  LaFc.id,  1956). 

In  southern  Oalifoinia  ■'rhiiaitering"  has  been  observed  on  differsnx 
occasions  in  the  coastal  \cat3r3  from  the  atoxican  border  in  tne  south  to  ns 
far  north  an  Point  Concootion.  In  genera?.,  tha  sone  of  "shiimaring"  is  only 
G inci'.cs  to  one  foot  thick  and  asnms  to  be  de ponder. t on  the  Intonaity  of  tbs 
thermocllnrj  (Figure  1).  In  southern  dalifornia  ’'shiprnieri r.g"  is  restricted 
to  the  vicinity  of  tho  thcri.iocllns  and  is  not  found  &t  iny  other  plane  in 
the  water  column. 

In  contrast  to  the  observations  off  southern  California  "eiiiDioeri’.nt " , 
observed  in  the  Pa:Q3:)&  City,  Florida  area,  took  plaoe  within  tne  entire 
water  -mss  above  the  t-heraoclins  I'l^igure  2).  On  this  occasion  the  visual 
distortion  was  observed  from  the  surfaoa  to  « depth  of  50  feat  which  wf.3  the 
depth  of  s very  sharp  thermnclina.  At  this  depth  there  was  also  a shni’p 
boundary  betweon  sator  currants  wliich  rlevslooed  c.  strons  current  shear;  the 
water  obovc  the  thartnoolir.s  had  a velocity  of  approxirK»te?.y  one-half  a knot 
and  l;ho  vatoi-  below  lu.;d  a velocity  that  was  too  slow  to  neusure.  Water 
visibility  In  tho  '‘ai'.aiua  City  region  was  exceptionally  gcod  during  the  otaor- 
vations  haring  a i.orizon'.al  visibility  of  approximetely  60  feet  alove  -.he 
thoraocllnu  r.rd  20  feot  bo.low  tno  thomocline. 

One  oi'  the  l.jaediato  liuostiojcs  that  arises  after  seoing  the  distortion 
of  light  rays  cnderr.'r.tcr  in  the  vicinity  of  strong  thermal  gradients  is,  what 
is  •the  affect  .un  sound  saves  as  they  pass  through  tUc  tone  of  ‘'shiaEtring"? 

It  r.\iy  well  bo  that  some  of  the  looses  in  acoustic  ensriy  observed  during 
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I'eBjl’  s of  mul't:  >1(3  rt.J’ruu't.ions  arcl  ooatt'jrlng  of  soi.r.c’.  enorjjy  by  suoh  a 
pbenou^orwa. 

Ons  po83ibl9  cxplanafclcn  of  Jm  p'nenausnon  ia  tho  turbulence  set  up 
at  the  t'lei'cal  boundfu-y.  Small  pockets  or  cells  c*C  rslative3..y  ooid  or  warn 
water  rould  hrca’i:  off  into  tne  adjacont  -.vnter  tnaus  foriaing  streamlines  of 
different  density.  If  this  is  the  cane  the  degreo  of  turbulsnoa  might  be 
dotarinin'^d  from  the  thiejeness  of  ''shicraorlng’' . The  acoustical  effect,  would 
l-ikewisc  be  relatoc  tc  tha  cell  sizo.  InproxicKJ,! Iona  of  zone  of  lighS,  distor- 
tlo’u  appear  to  be  2 to  6 inches  although  aotual  mnnaurecrients  have  not  as  yet 
beon  mrdt'. 

It  Is  planned  that  >nore  informBtlon  ■^'ill  Ve  gathered  in  tho  future  ay 
to  size,  shrpo,  thanr-al  f-joturos  and  effect  on  Roouctio  tro-nsmission  'phoro 
”H'’:l'urtor' ng"  takes  place. 

•'aco.rtlc  .larriers  in  Sliftllo-^  Pater  Off  Se.n  Diego,"  R.  F.  Oil!  and 
Bi.  C'  JaFond,  iiTL  Report  (nsiT.uscript)  (t-onfldontial) 

'■i.'‘.3rr' on  Ecach  M'.uo  Blr.'.'ironronbal  Study,"  A .T.  Carnolo,  R.  i’.  Dtli, 

G.  P.  SchuiTiaoher,  and  H.  W.  Volbsrg,  NEL  Report  (uiana.ucript) 
(CorXid3r.ti.al) 
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CONDITIONS  PREVAILING  WHEN  SHIMMERING  WAS  OBSERVED  IN  AN 
AREA  OFFSHORE  FROM  PANAMA  CITY,  FLORIDA.  IN  THIS  CASE  THE 
ENTIRE  WATER  MASS  ABOVE  THE  THERMOCLINE  EXHIBITS  THE 

•shimmering*  effect. 


FIG.  2 


